Objectives: To explore the workforce of pharmacy technician at Ministry of Health (MOH) institutions over the past twelve years (2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017) in the Kingdom of Saudi Arabia. Methods: It is a retrospective analysis of twelve years (2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017) of Ministry of Health pharmacy technician workforce at hospital practice. All data derived from the Ministry of Health Statistical Year Books and any missing appropriate information about pharmacy technician workforce, that's will be estimated through allied healthcare professional's data in each region including gender or nationality. It included pharmacy technician and exclude all types of pharmacists or clinical pharmacist's workforces at MOH hospital and Primary Health Care Centers (PHCs) settings. All calculations were based on MOH workforce standards of hospitals and PHCs. All calculation was done using Microsoft Excel version ten. Results: The total number of pharmacy technician in all sectors, hospitals, primary healthcare centers and medical affairs administration increased from 4,289 to 8,373 over twelve years to 1.96-fold increments (2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017). The number of Saudi pharmacy technician increased from 3,064 to 8,061 to 2.63-fold increments while non-Saudi pharmacy technician decreased from 1,225 to 312 to 3.92-fold reductions. The rate of pharmacy technician to pharmacist decreased from 6.7 to 2.2 to 3.05-fold ratio reductions while the pharmacy technician per 10,000 population increased from 2.67 to 4.29 to 1.61-fold incremental ratio over the past twelve years. Conclusion: The pharmacy technician worked at the Ministry of Health institutions increased over the past twelve years. The Saudi pharmacy technician was increased with reduction of non-Saudi nationality. The male gender more than female. The ratio of pharmacy technician to pharmacist was reduced by time. The pharmacy technician workforces needed to explore at all healthcare institutions in the Kingdom of Saudi Arabia.
INTRODUCTION
The analysis, workforce of pharmacy staff is very critical in healthcare practice. That is related to detect the demand or forecasting of the pharmacy staff. Besides, to determine the Human Resources of the pharmacy department. One of the strategic goals of the pharmacy strategic plan and updated plan with vision 2030 was the pharmacy workforce, including the pharmacy technician. [1, 2] The Ministry of Health released the standard of pharmacist workforce requirements in the hospitals and primary healthcare centers. [3, 4] The pharmacy technician workforce standard has not existed yet. Several studies published locally for the pharmacist workforce or demand while pharmacy technician not investigated. [5] [6] [7] [8] [9] However, the pharmacy technician workforce discussed during the mass gatherings hajj period only. [10] [11] [12] The pharmacy technician workforce analysis at all healthcare sectors, including hospitals or primary healthcare centers or medical affairs administration, not existed. Besides, the pharmacist to pharmacy technician in the actual practice did not determine in Saudi Arabia or Gulf and Middle East countries based on the best of the author's knowledge. The study aimed to declare the pharmacy technician workforce at all healthcare institutions of the Ministry of Health in the Kingdom of Saudi Arabia.
METHODS
It is a retrospective analysis of twelve years (2006-2017) of MOH hospitals, primary healthcare center (PHCs) and MOH administration pharmacy technician's workforce. All data derived from the Ministry of Health Statistical Year Books and any missing appropriate information about pharmacy technician workforce, that's will be estimated through allied healthcare professionals data at each region including gender or nationality. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] It included all types of pharmacy technicians included in the study while excluded all pharmacists or clinical pharmacist's workforces at MOH intuitions (Medical affairs and hospitals or primary healthcare centers). All pharmacy technicians expected to provide pharmaceutical according to the American Society of Health-System Pharmacist (ASHP) definition and requirements. All types of ' pharmacy services based on the Saudi Central Board of hospital accreditation, Joint Commission on Hospital Accreditation, ASHP best practice standards and general administration of the pharmaceutical care strategic plan. [1, [25] [26] [27] [28] All pharmacy technician's works at MOH hospitals or administration or non-MOH government hospitals and primary care centers excluded from the studies. All private hospital or community pharmacy technician excluded from the study. All calculations were based on MOH workforce standards of hospitals and PHCs. All calculation was done using Microsoft Excel version ten. The calculations were for a total twenty-one regions; the hospitals and primary health care centers, distribution numbers in each year, the annual pharmacy technician distribution numbers, the ratio of the pharmacy technician's per pharmacist, the ratio of the pharmacy technician's per populations and the gender distribution of pharmacy technician at overall Saudi Arabia.
RESULTS
The total number of pharmacy technician at all sectors, hospitals, primary healthcare centers and medical affairs administration increased from 4,289 to 8,373 over twelve years to 1.96fold increments (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . The number of Saudi pharmacy technician increased from 3,064 to 8,061 to 2.63-fold increments while non-Saudi pharmacy technician decreased from 1,225 to 312 to 3.92-fold reductions. The number of Saudi males of pharmacy technician increase 2,887 to 7,149 to 2.48-fold increments, while Saudi female increase 177 to 912 to 5.15fold increments over twelve years. The male gender of non-Saudi pharmacy technician decreased from 744 to 56 to 13.29-fold reductions, while non-Saudi female reduced from 481 to 256 to 1.88-fold reductions. The rate of pharmacy technician to pharmacist decreased from 6.7 to 2.2 to 3.05-fold ratio reductions, while the pharmacy technician per 10,000 population increased from 2.67 to 4.29 to 1.61-fold incremental ratio over the past twelve years ( Table 1 and Figure 1 ). The total number of pharmacy technician at hospitals increased from 2,899 to 6,619 over twelve years to 2.28-fold increments (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . The number of Saudi pharmacy technician increased from 2,071 to 6,373 to 3.1-fold increments, while non-Saudi pharmacy technician decreased from 828 to 246 to 3.36-fold reductions. The number of Saudi males of pharmacy technician increase 1,951 to 5,652 to 2.89-fold increments, while Saudi female increase 120 to 721 to 6.00 increments over twelve years. The male gender of non-Saudi pharmacy technician decreased from 503 to 44 to 11.43-fold reductions, while non-Saudi female reduced from 325 to 202 to 1.6-fold reductions. The rate of pharmacy Technician per hospital increased 13.18 to 23.47, while the rate of pharmacy Technician per bed increased from 0.09 to 0.15. The rate of pharmacy technician to pharmacist decreased from 4.54 to 2.04 with 2.23-fold ratio reductions, while the pharmacy technician per 10,000 population increased from 1.86 to 3.39 to 1.82-fold incremental ratio over the past twelve years ( Table  2 ). The total number of pharmacy technician at PHCs increased from 891 to 1,623 over twelve years to 1.82-fold increments (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . The number of Saudi pharmacy technician increased from 637 to 1,562 to 2.59-fold increments, while non-Saudi pharmacy technician decreased from 254 to 61 to 4.16-fold reductions. The number of Saudi males of pharmacy technician increase 600 to 1,386 to 2.31-fold increments, while Saudi female increase 37 to 176 to 4.76 increments over twelve years. The male gender of non-Saudi pharmacy technician decreased from 154 to 11 to 14-fold reductions, while non-Saudi female reduced from 100 to 50 to 2-fold reductions. The rate of pharmacy Technician per PHCs increased 0.46 to 0.69, while the rate of pharmacy technician to pharmacist decreased from 11.46 to 3.47 to 3.34-fold ratio reductions, while the pharmacy technician per 10,000 population increased from 0.63 to 0.83 to 1.32 fold incremental ratio over the past twelve years ( Table 3 ).
DISCUSSION
The pharmacy technician works at three kinds of places in hospitals, primary healthcare centers and medical affairs administration. [13, 15] Each sector had a specific job description accordingly. The findings of the study showed that the total number of pharmacy technician works at all types of sectors increased over twelve years, with a binary number with increased 0.16-fold annually. It is difficult to judge the increments number demand due to the standard of pharmacy technician requirements has not existed. Also, the workload of a pharmacy technician was not reported in the annual MOH statistical book. The findings showed there was increased with Saudi phar- to pharmacy reduced annually by 0.254-fold. That is related maybe to increase the number of a pharmacist at primary healthcare centers without keeping consideration of constant ratio. However, still the ratio within a range and similar to the previous studies. [29, 30] There are increased of pharmacy technician per Saudi populations and that has expected because of double increments of pharmacy technician.
The findings showed the rate of replacements of a hospital pharmacy technician with Saudi nationality by non-Saudi almost the same. That is good to prevent over or under the staff of the pharmacy technician. However, the Saudi male pharmacy technician increased to 0.24-fold annually, while the reductions in the non-Saudi male pharmacy technician with 0.519 and the subsequent possibility of a shortage of male pharmacy technician in the hospitals. Regarding the Saudi female, pharmacy technician increased quickly while the reductions of non-Saudi female pharmacy technician slowly and possibly of other staff may occur. However, the male pharmacy technician was much higher than female pharmacy technician with different to previous studies with more in the female gender. [31, 32] The ratio of a hospital pharmacy technician to pharmacist or pharmacy technician per populations were increased due to an increase in the number of hospital pharmacy technician.
The findings of the study showed that is the number of Saudi pharmacies work at primary healthcare centers increased by 0.215-fold annually, while reductions in the non-Saudi Pharmacy Technician to 0.346-fold annually.
As results, the replacements of a Saudi pharmacy technician are high and possible of other staff. The Saudi male pharmacy technician of PHCs replacements is lower than hospital by a non-Saudi male pharmacy technician and possibly a shortage of pharmacy will be high. Besides, the Saudi female pharmacy technician replacements almost equal to hospital female pharmacy technician. The ratio of a pharmacy technician to the pharmacist at primary healthcare centers was higher than pharmacist that's related to a low number of pharmacists at primary healthcare centers. The ration of pharmacy technician per populations of PHCs is lower that hospital that's due lower number of pharmacy technician works at PHCs. The Saudization project was very high implemented with pharmacy technician workforce and very fast and possibly may affect the total number of pharmacy technician and resulted in a shortage or other staff. The planning of a pharmacy technician annually should be revised annually. Besides, the ratio of a pharmacy technician to pharmacist should be implemented in hospitals and PHCs and we would suggest 1:2-1:4 at PHCs and hospital, respectively in the Kingdom of Saudi Arabia.
CONCLUSION
The current study was the first done in Saudi Arabia and Gulf or Middle East countries. The pharmacy workforces over the past twelve years doubled with cumulative increased of Saudi nationality and both genders. The ration of pharmacy technician to pharmacist decreased with time and should be standardized by the healthcare sector. Further study is required to declare in depth detail of pharmacy technician at all governmental and private healthcare organizations in the kingdom of Saudi Arabia.
